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Dkt No.: PSU-013 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICANT: AUcocketal. 



SERIAL NO,: 10/779,483 

FOR: Synthesis of Polyphosphazcncs with 
Sulfonimide Side Groups 

Commissioner for Patents 
Alexandria, VA 223X3 

DECLARATION UNDER 37 C.F.R. 1-132 

We, Daniel T, Welna and Richard Wood hereby declare that: 

We, together with Harry R. Alicock, Catherine M* Ambler, Michael A. Hofmann and 
Andrew E. Maher are co-lnventois uf the subject matter of pending claimo ^3-46 of tho above- 
identified application. 

Harry R. Alicock, Catherine M. Ambler, Michael A. Hofenann and Andrew E. ^^^ahen 
togetlier with Elena Chalkova, Xiangyang Y. Zhou, and Serguei Lvov are co-authors of the 
Hofmann et al. reference entitled " Synthesis of Polyphosphazenes with Sulfunmiida Side 
Groups'*. The aforesaid Hofinann et al- reference is cited by examiner against claims 43-46 of 
lliw above-identified ajppUcatioit. 

Elena Chalkova, Xiangyang Y. Zhou, and Serguei N. Lvov, in connection with 
synthesi s of [NPCOCeri.CHaKOCsH^SOaNNaSOnCFg]. worked under the direction of ourselves 
and ow co-inventors and were not named as co-applicants for any of the claims of the above- 
identified appllcatioii. 

We h«vA compared the Hofinann et al. reference to claims 43-46 of the above-identified 
aoplication. Based on this comparison, for reasons discxissed below, we declare that the 
teachings of Hofmann^et al. directed to [NP(OCc^ACH3)(OC^SO-NlSIaSO,CFJ as wiaU to 
the synthesis of \^{p^^S^^i^^^^^^^'^^^^^^\ co&atituto tho \^ro^k of ourselves and 
otir rio-invcntors as disclosed in the specification of the above-identified application and 
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claimed, in claims 43-46 of that application and are directly attributable to ourselves as well as 
to our applicants Harry R, Allcock, Catherine M. Ambler, Michael A- Hofmann and Andrew E. 
Maher. 

Claims 43-40 of the above-Identified appliuiiliuji r»&lata to a phenoxy svliouimide 

functionalized polyphosphazene copolymer of the formula (NP(ZR'^)s(ZCoH4S02NR^S02Rf)s.K]Ti 
^v-horo is any of Na, Li- H and K 

Hofmann et al.^ at page 6491, shows aphenoxy sulfonimide functionalized 
polyphosphazene copolymer of the formula [NPtO(^H4Cri3)COC^4S02NNaS02CF9] as well aa 
the synthesis thereof. 

Comparison of the phenoxy sulfonimide functionaU^ed polyphosphaaiexxe copolymer 
[NP(0CeH4CH^](0GfiH4SO2NNaSOj.CF3] of the Hofmann et al. reference with the claimed 
copolvmer [NP(ZR^x(ZC6H4S02NR's65,Rf)2.x]n shows that 
[NP(6c^^H^CHn){OQH4S02NNaS02CF3j is a species of the claimed copolymer 
[INn=(ZIl°)^(3QH^50aNR'302Rf)2.x]rt ^here is Na. 

Based on comp^n.^on of the phenoxy sulfonimide functionalized polyphosphazene 
copolyroers of claims 43-46 with the NP(OCBH4CH3)(OCoH,S02NNaS02CF3] copolymer of the 
Hofmann et al. reference, we declare that the phosphazene copolymer 

NP(0QvH4CH3)(0CeH4SO2NNaSO2CF3] of the Hofmann et al. reference cunsUlule^ solely the" 
work of ourselves and of ouj co*applicants Harry R. Allcock, Catherine M. Ambler^ Michael A. 
Hofmann and Andrew E. Maher. Also. tbR pb^noxy sulfonimide functionaUzed 
NPfOCoH^CH3j{OCfiH4S02NNaS02CF9] copolymer of the Hofmami et al. refereiice and the 
synfliesis tliereof as disclosed in the Hofmann et al, reference ar© directly attributable to 
ourselves as well as to bur applicants Harty R. Allcock, Catherine M. Ambler, Michael A. 
Hofmann and Andrew E. Maher. 

We further declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true: and further that 
these statements are rtiade with the knowledge that -willful false statements and tlie tike so 
made are punishable by fine or imprisonment, or both., undei- section 1001 of Title 18 of the 
United states Code, and that such willful false statemenlss umy jeupardize the validity or the 
application or any patent issuing thereon. 
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ChapUr 1 



INTRODUCTION, HISTORICAL BACKGROUND, AND 

NOMENCLATURE 



A» latrodttciion 

This book reviews the cdiBmistry of those ring and chain compounds which 
contain altematiag pho$phorufi and nitrogea atoins in their skeleton. Three 
important groups of compounds fall imo this category— the cydo- and poly- 
phospbazeneg or phosphosJtriJeSs the monophosphazenes or phosphicimides, 
and the phosphaxanca. 

The cyclo- or polypbosphazcnea (phospfaonitriles) are probably the best 
known and most intwirively studied phosphorus-nitrogen derivatives. I^bey 
ang ring or chain cogipounds which have two substltuents conticcted to each 
phosphor us ^ a^^ but no subatituents onmtrogen . and tli'ey are characterized 
hy a vallSoe-unaaturat^ skeleton. Representative rtniotufes are the cyclic 
trimer (1)^ the cyclic tetramer (11), and the high polymer (HI). The substituent» 

1 n 7n 

R, can be halogen> pseudohalogen, aTrtino, azido, or a wide variety of orgaaic 
pt)ups ygcih aa alkoxy^ aryioxyT alKytonanOt arylaxnino, aJUcyl, or aryl. MiX«r 
gubstitut jonJ^ als o possible. It ifl generaUy braved that the niXtttor of pcsaible 
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liomolog\jea in each polymeric series is very lar^je, with the range exteadlng 
froTTi cyclic! trimers in r continuous series to very high moleoular weight cydic 
or linear polymers, StftbJa mo^toracrs of structure. N^PRj, and cyclic dimerA 
-f-Ni^Rj)^, have not been isolated in this scries. Most phoaphazene cydic 
trimers and tetramers are \vhite, crystalline solids wbich are soluble in organic 
liquids* The linear high polymers are ela$toineric or thermopla^c. Nearly all 
these derivatives ate scable to atmospheric oxygen and moisture. Phosphazene 
derivatives are also known in which short-chain segments are "end-capped" by 
the elements of an inorgazde hallde. Phosphorus pentaohJorlde is an effective 
end-cappiug reagent, gving rise to compounds of the general type depicted in 
IVj, These compounds are lexnzziiscent ofthe monophosphazenes or phoaphin- 



IV 



hnines to be introduced below. Many polymeric phosphazene derivatives arc 
formed by the cross^Jinking of rings or chains. 
Monophosphazenes or phosphinimines have the structure V. They show 

V 

many fiindamental similarities to the cyclic and poljroeric phosphazenes 
mentioned above. They are particularly interesting from the viewpoint of their 
bonding structure, and much of the physicaUinorganic work carried out on 
these compounds has an important bearing on the skeletal bonding found in 
cyclic and polymeric phosphazencs. 

The phosphazmej constitute a diverse group of compounds which have the 
common characteristic of a fortinaOy saturated phosphorus-nitrogen skeletal 
bond. Several different typed of phospha^aae compounds are known, including 
the cyclotriphosphazanes or trimctaphosphlmates depicted in VI and the cyclic 
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dimeric derivatives ofthe types shown ui VII and VIU* It should be emphasized 
ihat other groups of phosphorus^nitrpgcn compounds are known, such as 
the phosphinic amides, Rx(0)P— NR,, and ammophosphines, R^P— NHj. 
Thett latter compounds will not be reviewed In dataU hem. 
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